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There ha® long been a need for test® of the 
cardiovascular type which can be administered by the 
physical education teacher to group pupils for the 
purpose of quickly classifying them into one of two 
groups: (1) those who need an examination by a phy­
sician before they are allowed to participate in strenuous 
physical activities, and (2) those who can immediately 
participate in strenuous activities* Unfortunately we 
do not as yet have reliable group cardiovascular tests, 
but in the past years tests have appeared which are de­
signed to be administered as individual tests by the 
trained physical education teacher when there is a doubt 
as to the "physical condition" of the pupil and the 
services of a physician are not immediately available. 
These tests have been developed out of the earlier work 
by Schneider and his predecessors. Many of them aimed 
toward a simplification of procedures, and proposed vari­
ous combinations of pulse counts or blood pressure gauges 
in relation to standard exercises. 
A significant amount of research has been con­
ducted in this area in recent years. Factor analysis 
studies have added to the understanding of components of 
1 
2 
cardiovascular function* The emphasis during World War II 
on physical fitness resulted In considerable experimenta­
tion on tests and indices based on cardiovascular re­
action to strenuous exercise, some with additional packs 
or loads. The techniques developed were extensively used 
in college and Armed Service wartime fitness programs. 
Research endeavor has also been directed toward the 
development of index scores based upon a actual perform­
ance; and the determining of effects of various rares of 
exercise, duration of exercise, and types of exercise on 
cardiovascular response. 
Despite noteworthy advances, the need exists for 
continued research directed toward the development of 
tests of this type which are wholly satisfactory for use 
in school physical education programs."1' 
Even though many different directions could be 
undertaken in this study, the primary interest is to 
compare the pulse ratio of fifty selected girls and boys 
of the same grade level. The Tattle Pulse-Ratio Test 
will be used in determining the pulse ratio of the 
subjects. 
John F. Bovard, Fredreck W, Cozens and E. P. Hagman, 
Tests And Measurements in Physical Education (Philadelphia: 
W. B. Saunders Company, 1949), p.33. 
3 
If the average pulse ratio of the boys and girls 
involved in this investigation is different, it would 
Indicate that the group having the lowest pulse ratio 
average is in better physical condition as a whole. There­
fore the physical training of the group with the highest 
pulse ratio average should be improved. This type of 
investigation can aid the physical educator in strenthen-
ing the physical education program. 
According to educators such as) Karpovick, Schneider, 
Crarapton, Clarke and Starling, the pulse rate of un­
trained Individuals would be higher than that of the 
trained individual, because of the fact that they are in 
better physical condition. 
I. THE PROBLEM 
Statement of the problem. The problem undertaken 
in this study is to determine the difference, if any, be­
tween girl * s and boy's pulse ratio, as determined by The 
Tuttle Pulse-Ratio Test, with added emphasis on height, 
weight and age levels. 
Purposes of the study. The purposes of this study 
were, to determine the difference between this particular 
group of girl's and boy's pulse-ratio, as determined by 
the Tuttle Pulse-Ratio Test, and to compare the height, 
weight and age levels. 
k 
Limitations. This study is limited to a population 
of one-hundred subjects, fifty eighth grade girls and 
fifty eighth grade boys. The mean and standard deviation 
will be computed for factors involved. Each group will 
be administered the Tuttle Pulse-Ratio Test, height, 
weight, and age will be recorded and comparisons will be 
made between the groups. 
Source of Data. The technique used in gathering 
data for this study will be through, library searching, 
analytical survey, normative method, colaboration or inte­
gration and relationship or comparative. 
II. DEFINITION OF TERMS 
Tuttle *a Pulse-Ratio is the ratio of the heart 
before and after exercise, and is determined by dividing 
the total pulse rate for two minutes after a known amount 
o 
of exercise by the normal pulse for one minute. 
Pulse - the rhythmical beating or throbbing in 
the arteries caused by the expansion and contraction of 
3 the heart. 
W. Tuttle and R. E. Dickinson, "A Simplifica­
tion of the Pulse-Ratio Technique for Rating Physical 
Efficiency and Present Condition," Research Quarterly. 
(May, 193#), Vol. IX, No. 2, p. 73. 
3 
The Encyclopedia Amerlcanna. (New York: Americana 
Corporation, 1957), Vol. XXII, p. 798. 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
The cardiovascular teat which has probably stimu­
lated more subsequent research in physical education than 
any other is a pulse-ratio test developed by W. W. Tuttle 
of the University of Iowa.* 
Most cardiovascular testa measure the pulse rate 
or the blood pressure or both. Blood pressure is usually 
measured just before (diastolic) and just after (systolic) 
the contraction of the heart. Both pulse rate and blood 
pressure may be measured with the body at rest and at 
various intervals after controlled exercise periods. 
Comparisons of measurements taken at these various times 
give the trained observer some indication of the condition 
2 of the heart and circulatory system of the subject. 
THE PULSE RATE 
'% 
The rate at which the heart beats is conveniently 
determined by an examination of the pulse of the radial 
artery at the wrist, although it is more accurately ascer­
tained by listening to the heart with the aid of a 
^•Francis Stroup, Measurement in Physical Education 
(New York: The Ronald Press Co.,1957), P • 120. 
2Ibid.» p. 119. 
5 
6 
stethoscope* The main features of the pulse as found at 
the wrist are it® rate, rhythm and character. 
Karpovick points out, pulse rate is affected by 
age, body position, food intake, time of day, emotions, 
and physical activity. Futhermore, men who are physically 
fit show a smaller difference between reclining and stand­
ing pulse rate than do men in general. A slow pulse rate 
in the reclining position with a small increase upon 
standing is usually indicative of very good physical con­
dition. The resting pulse rate of highly trained athletes 
may be 20 or even 30 beats slower than the pulse rate of 
sedentary individuals. This seems to indicate that with 
each heart beat, for the trained person, a greater volume 
of blood is being ejected from the heart, whereas, in the 
untrained, the heart does not empty Itself as completely. 
In addition, the trained probably has a more efficient 
coronary circulation, that is, as in the voluntary muscle, 
there may be the formation of new capillaries or the 
3 opening up of heretofore unused ones. 
I. PULSE RATE DURING EXERCISE 
At the commencement of muscular exercise the pulse 
rate increases rapidly. The frequency of the heart rate 
3 
Edward C. Schneider and Peter V. Karpovick, 
Physiology of Muscular Activity (Philadelphia! W. B. 
Saunders Company, 19^8), p. 159. 
7 
during a period of exercise, particularly if a steady 
state is established, is in linear relationship "with the 
load of work. This linear relationship remain true up to 
k a certain limit, depending on the individual. 
II. HEART RATE AND STEP-UP EXERCISE 
Because of the ever-increasing use of various 
types of step-up exercises in testing physical fitness, 
it is of practical interest to discuss here one effect 
of stepping-up upon the heart rate. As in every repeti­
tive exercise, pulse rate in stepping-up reflects the 
intensity of the effort. Pulse rate is affected by the 
height of the bench used, and by the number of steps per 
minute (cadence). 
III. RETURN OF THE PULSE RATE TO 
NORMAL AFTER EXERCISE 
A widely recognized sign of physical condition 
is the time required for the pulse rate to return to normal. 
After exercise the pulse rate comes back to normal more 
rapidly in trained than in untrained men. For this reason 
the postexercise behavior of the pulse rate has been used 
in various cardiovascular tests? for example, Schneider's, 
^Ibid., pp. 160-163. 
c 
Edward C. Schneider and Peter V. Karpovieh, Phvsi-
ol°fty °£ Muscular Activity {Philadelphia: W, B. Saunders 
Company, 1948), p. I64. 
8 
Tuttle's, the McCurdy-Larson and the Harvard Step-Up.^ 
The normal pulse rate has been used in the past 
to indicate the individual's fitness, but this criterion 
has failed to indicate the ability of the heart to com­
pensate for muscular exercise, and ability basic to 
physiological status. Simple tests taking this factor 
into account were developed. Subsequently, several tests 
of this sort were reported in this country, particularly 
7 the Tuttie Pulse-Ratio Test and the Harvard Step Test. 
Pulse rate increases in proportion to the amount 
of work an individual performs, and also shows a linear 
relationship to the amount of oxygen absorbed during the 
particular period of work. Upon completion of exercise 
the pulse rate returns to normal.. The time required for 
this return to normal is dependent upon the intensity of 
exercise and the condition of the person. Better physical 
condition cuts down the time required for the return of 
A 
the pulse rate to normal. 
RELATED STUDIES 
Tuttle's "pulse-ratio" is the ratio of the heart 
before and after exercise, and is determined by dividing 
6Ibid.. p. 182. 
^H. Harrison Clarke, Application of Measurement to 
|ealth^and^Physical Education (Hew York! Prentice-Hall, 
A 
Donald K. Mathews, Measurement In Physical Edu­
cation (Philadelphia: W. B. Saunders Company, 1958), p. 164. 
9 
the total pulse rate for two minutes after a known amount 
of exercise by the normal pulse for one minute* The 
subject*s score is the number of steps per minute to ob­
tain a 2*5 ratio* Originally* Tuttle obtained the 
subject's ratio from two sets of exercises! the first 
at the rate of 15 to 18 steps per minute; and the second, 
of kO steps per minute. Subsequently, Tuttle and Dickin­
son found that the ratio from a single performance of 30 
or kO steps of exercise is as reliable as the ratios ob­
tained on the basis of the amount of exercise required 
9 to produce an arbitrarily set pulse-ratio* Tuttle 
further used the pulse-ratio test in computing percentage 
efficiency rating of an individual* 
Harvard Step Test* The Harvard step test was 
developed by Brouha and associated in the Harvard Fatigue 
Laboratories during World War II. The test was constructed 
for purposes of measuring the ability of the body to 
adapt itself to hard work and to recover from same* The 
test may prove useful in classifying differences in fit­
ness levels of young men into three groups! least fit, 
fit, and most fit. On the basis of the test results it 
W. Tuttle and R. E. Dickinson, "A Simplifica­
tion of the Pulse-Ratio Technique for Rating Physical 
Efficiency and Present Condition*" Research Ouarterlv. 
(May, 1938), Vol. IX, Ho. 2, p. 73* 
10 
then becomes possible to prescribe conditioning programs 
10 
based upon individual needs. 
The Harvard Step Test is another test of the 
same general type as the Tuttle Pulse-Ratio Test. In 
this test the subject steps up and down 30 times a minute 
on a 20-inch platform. The exercise is continued for 
five minutes, unless the subject stops from exhaustion 
on or before the termination of that period. The pulse 
is counted 1 to 1§, 2 to and 3 to 3& minutes after 
the exercise is discontinued, and the index of "physical 
efficiency" is computed as followsi 
Index «B Duration of Exercise in Seconds x 100 
Js! x Sum of Pulse Counts in Recovery 
On the basis of about 6,000 tests carried out on 
college students the following norms were prepared: 
Below 55 ** Poor Physical Condition 
From 55 to 64 <* Low Average 
Prom 65 to 79 * Average .... 
Above 90 = Excellent 
C. Ward Crampton devised a scoring system for 
general physical condition with a range of scores from 
0 to 100, Scores were assigned from combinations of 
changes in the subject's heart rate and systolic pressure 
10Lucien Brouha, "The Step Test: A Simple Method 
of Measuring Physical Fitness for Muscular Work in Young 
Men," Research Quarterly. (March, 1943), Vol. XIV, No. 1, p 
11. 
Lucien Brouha, Norman W. Fradd, and Beatrice M. 
Savage, "Studies in Physical Efficiency of College Students 
Research Quarterly. (October, 1944), Vol. XV, No. 3, p. 211 
11 
on rising from a reclining position. Numerical scores 
were translated to letter grades by the popular equivalents 
of A » 90-100; B - 80-89; and C » 70-79. 
E. C. Schneider devised a test which called for 
six readings of cardiovascular performance with the sub­
ject first reclining, then standing, and finally after 
doing rhythmic step-up® to an 18-inch bench. Each read­
ing was awarded positive or negative scores which were 
12 
totaled for the subject's score on the whole battery. 
Starling's law of the heart implies that the 
normal heart responds to blood flow in proportion to the 
diastolic filling and stretching of the mascular fibers 
in the ventricles, but the response is variable in the 
manner in which the circulation is increased. Starling 
accounts for the slower heart rate of trained athletes 
by stating that the output of blood per heart stroke is 
greater in the trained individual. A long diastole pro­
vides a more complete filling, stretches the muscle fibers 
in the ventricles, thus they automatically develop a 
relatively greater force of contraction.^ 
Larson, in his study of A Factor Analysis of Some 
Cardiovascular-Respiratory Variables and Test, found that: 
12 
Stroup, 0£. cit., pp. 119-120. 
H. Starling, Principles of Human Physiology 
(Philadelphia: Lea and Febiger, 1945T7 PP.~£l5-64L. 
12 
1. A factor analysis of some selected cardiovascular-
respiratory variables shows eight factors. These have been 
identified as pulse pressure, pulse-rate response to exer­
cise in relation to normal, pulse-rate response to exer­
cise, pulse pressure in response to postural change, 
diastolic pressure and changes with respect to body posi­
tion, respiratory function, blood pressure response to 
changes in position, and systolic pressure. Other factor 
analysis studies (not comparable with respect to specific 
factors) show a minimum of eight factors describing ap­
proximately the same selection of variables. 
2. Utilising the results of factor analysis and 
in addition a logical analysis of the table of inter-
correlations, the following variables were selected as 
being sufficiently unrelated as to be considered independent: 
a. Horizontal pulse rate. 
b. Difference between horisontal and 
standing pulse rates. 
c. Difference between normal standing 
pulse rate and pulse rate two 
minutes after exercise. 
d. Horizontal systolic pressure. 
e« Difference between horizontal and 
standing systolic pressures. 
f. Horizontal diastolic pressure. 
g. Standing diastolic pressure. 
13 
h. Difference between horizontal and 
standing diastolic pressures. 
i. Horizontal pulse pressure. 
j. Difference between horizontal and 
standing pulse pressures. 
k« Breath-holding 20 seconds after 
exercise (as found in the McCurdy-
Larson Test). 
1. Vital capacity. 
3. The implications of the cardiovascular-
respiratory variables and tests for test construction are: 
(a) the selection of the items for a complete evaluation 
should include all factors $ (b) if some of the factors 
are to be eliminated, this must be done in terms of a 
specific criterion, which represents the use to be made 
of the selected factors; and (c) the sum of a number of 
variables may be a better index of a specific ability, 
but it does not reflect the factors which are constituent 
parts. 
h. The eight factors isolated in this research 
are not described by any one of the ten teat "index scores." 
The reasons for the lack of relationship are: (1) the 
factor may not be included in the battery; (2) the number 
of items in the battery may be so numerous that the in­
fluence of the factor is not reflected; (3) the system of 
scaling the items in the test batteries makes the same 
14 
Items incomparable; and (4) the test battery may yield 
information not included in the eight factors 
According to Henry and Kleeberger in their study 
of The Validity of the Pulse-Ratio Test of Cardiac Ef­
ficiency; the cardiac efficiency of twenty-eight male 
students was tested by the pulse-ratio method, and their 
endurance (defined as their ability to maintain on a 
relatively long sprint run the speed they had established 
on a short run) was measured* Endurance therefore served 
as a criterion for validating the pulse ratio test. Two 
methods of estimating endurance were used. The first 
employed as endurance index obtained by dividing the 
time scores of the long run by the time scores of the 
short run. The second utilised the time scores on the 
long run, and held statistically constant (through the use 
of the technique of partial correlation) the influence of 
speed as determined by the time scores on the short run. 
Endurance was also estimated by timing the sub­
jects while they climbed a flight of 3& steps, and the 
data thus obtained were used as validating criteria, both 
separately and in combination with the data obtained in 
the runs. In addition, the subjects were tested with a 
14 
Leonard A. Larson, "A Factor Analysis of Some 
Cardiovascular Respiratory Variables and Test," Research 
Quarterly. (May, 1947), Vol. XIV, p. 121. 
15 
hand dynamonmeter, both as to their Initial strength and 
their muscular endurance* 
The data were statistically investigated in de­
tail, and an analysis was made of the theoretical and 
15 
exnperical significance of the results. 
In Dill's study of the account of the economy of 
muscular activity arbitrary limits have been set to 
moderate work, hard work and maximal work. In the first 
category the amount of energy transformed is small, the 
effects of the physical environment also neglegible, and 
if fatigue occurs it is of remote rather than of direct 
interest to the physiologist. With work approaching the 
limit of capacity, environmental conditions become more 
important. Fatigue appears to depend on the ratio of 
the work done to the capacity for work. In maximal work 
a temporary steady state may be attained, but a break­
down eventually occurs for which any one of several 
functions may be responsible* The most intense work is 
chiefly anaerobic and here no steady state is reached* 
Fatigue increases with the rapid depletion of energy 
reserves and the accumulation of unoxidised in-products* 
15 ^Franklin M. Henry and Frank t, Kleeberger, "The 
Validity of the Pulse-Ratio Test of Cardiac Efficiency," 
Research Quarterly. (March, 1936), Vol. IX, Ho. 1, p. 2*5. 
16 
D. B. Dill, "The Economy of Muscular Exercise," 
Physiological Review. (April, 1936), Vol. XVI, pp. 263-268. 
16 
Blyth and Allen made a study of the effect of 
amphetamine and caffeine on subjects exposed to the heat 
and exercise stress. Five grains (32if sag.) of caffeine, 
and 5 °f amphetamine produced an increase in heart 
rate during the first half hour of the experiment which, 
when compared to placebo, was significant at the 1 per 
cent level of confidence. 
It was also noted that when amphetamine treatment 
was compared with placebo treatment at the end of two 
hours of the experiment, the heart rate increase was 
significant at the 5 per cent level of confidence. 
Caffeine treatment produced an increase in heart 
rate for the first 60 minutes of the experiment. When 
this heart rate increase was compared with the placebo 
treatment for the same test period, it was significant at 
the 5 per cent level of confidence. 
Hone of the subjects while under the influence 
of either amphetamine or caffeine demonstrated satistically 
significant effects on any of the psychomotor or physio­
logical measurements in this study, other than the heart 
rate increases mentioned above.^ 
"^Carl S. Blyth, E. M. Allen, and Bill W. Lovingood, 
"Effects of Amphetamine (Dexedrine) and Caffeine on Subjects 
Exposed to Heat and Exercise Stress,n Research Quarterly. 
(December, I960), Vol. XXXI, No 4, pp. 553-559. 
17 
Montoye, Mack and Cook investigated the bracial 
pulse wave as measure of running performance. The run 
time on the four-mile cross-country course was plotted 
against age, height, and weight of the runners, and 
against each of the mean pulse wave measurements. 
It appears that run time is more closely related 
to pulse rate than to any of the pulse wave measurements. 
However, since several of the other coefficients were 
statistically significant, these relationships were studied 
further."*"® 
In Scott1s and Wilson*s Physical Efficiency Test 
for College Women, the following conclusions appear 
justified. 
1. No single item in the battery has a high 
enough relationship to work output to 
justify use of any single item. Each 
item has a significant relationship, 
however. 
2. The batteries of four items have per-
dictive value equal to that of the five-
item batteries. These correlations are 
strikingly similar to corresponding co­
efficients obtained in the previous 
study on an entirely different group of 
82 subjects. 
3. The pull test is the only test in the 
experimental battery (pull, obstacle 
race, bounce, sit-ups, and chair step­
ping) with any relationship to the 
•*"®Henry J. Montoye, William Mack and John Cook, 
"Brachial Pulse Wave as Measure of Cross-Country Running 
Performance," Research Quarterly. (May, I960), Vol. XXXI, 
No. 2, pp. 174-177. 
measure of body size, i.e., height, 
weight, and surface area. The pull 
test does show significant relation­
ship with sixe and is similar in this 
respect to the other strength tests. 
There is some evidence that the pull 
test has been refined to eliminate at 
least part of the average gained 
from weight. 
k. The sum of T-Scoree on the items is 
a satisfactory way of combining the 
test scores.19 
Elbel made a study on the relationship between 
pre-exercise and post-exercise pulse rate. Fifty male 
university students presumed to be in good physical con 
dition performed the step-up exercises during three dif 
ferent periods of activity as follows: 
1. For 30 seconds at a rate of 18 steps 
per minute. 
2. For 60 seconds at a rate of 18 steps 
per minute. 
3* For four 60-second bouts of exercise 
at the rate of 36 steps per minute. 
The data for pre-exercise rates were compared 
with those for the rates following exercise. Data for 
increase in pulse rate due to exercise were also corre­
lated with the body weight. It was determined that: 
1. The coefficient of correlation be­
tween body weight and increased pulse 
rate due to exercise is insignificant. 
^Mary Wibel, "Physical Efficiency Tests for 
College Women," Research Quarterly. (May, 19M*)» Vol 
XIX, No. 2, pp. 62-69. 
19 
2. The coefficients of correlation be­
tween the pre-exereiae pulse rate and 
increase due to the step-up exercise 
done at the rat® of 16 steps per 
minute for periods of 30 and 60 seconds 
are positive but insignificant. 
3. There is a negative correlation be­
tween the pre-exerclse pulse rata and 
the increase due to the step-up exer­
cise performed at the rate of 36 steps 
minute during four 60-second bouts of 
exercise. 
k* Considering the three groups classified 
according to pre-exercise pulse rate, 
it was found that there is not a true 
difference between the mean pulse in­
crease for groups following mild and 
moderate exercise. Following strenu­
ous exercise there is a true difference 
between the mean increase for the group 
with low and the group with rapid pre-
exercise pulse rates.So 
20 
Edwin R. Elbel, "The Relationship Between Pre-
Exercise and Post-Exercise Pulse Rate," Research Quarterly. 
(October, 192*8), Vol. XIX, No, 3, p. 222"^ ~ 
CHAPTER III 
METHOD OP PROCEDURE 
In order to define the limit® of this investi­
gation it was necessary to state clearly the meaning of 
pertinent terms. The definitions were secured from a 
dictionary and a reference book, and placed in Chapter I. 
The second procedure in developing this problem 
was to secure related literature through library search­
ing. 
The third procedure was to secure permission to 
administer the test at Blackshear High School, Odessa, 
Texas. This was done by making arrangements for a con­
ference with the principal. 
The fourth procedure was to describe the details 
of the test which will be done later in this chapter. 
The instruction in details are primary for the purpose 
of preparing the subjects for the test. 
The next procedure was to select the students to 
be tested. This was done by taking all of the eighth 
grade girls and boys enrolled in physical education, and 
if there is not fifty in each of the groups, select the 
remaining from those enrolled in band, to make fifty 
girls and fifty boys. Band members were used because 
20 
21 
there were not quite enough eighth grade students taking 
physical education to comprise fifty in each group. 
These students were eighth grade, and the same age level 
as those taking physical education. 
The next procedure was to organize the factors 
pertaining to the administration of the test. This was 
felt necessary in order to economize in testing time, 
hold the interest of the students being tested, afford 
simplicity in recording the data, and have at all times 
good control over the testees. Details related to test 
administration were taken from literature dealing with 
tests and measurements. 
Arrangements were made for the tests to be given 
at ten different times, so that it would not interfere 
with the subjects daily schedule. 
Securing and training testing assistants was 
necessary in the process of organizing for the testing 
program. For this purpose the writer decided to secure 
the assistance of one student, a senior, enrolled in a 
course in the Department of Physical Education. The 
writer, assisted by a physical education instructor at 
Blackshear High School, administered the tests. 
The testers have had experience in taking pulse 
counts through various courses in science, and were given 
instruction and experience prior the administration of 
22 
the test by a registered nurse. Pulse counts of a number 
of students were taken by all three persons and com­
parisons were made to see how much the different counts 
coincide. The pulse counts taken by each person were 
very close. The tests were administered at hi 30 p.m., 
beginning April 29, 1963, and extending through May 10, 
1963. 
The testing station was set up in the boy's 
gymnasium. The equipment used was; A stool thirteen 
Inches high and a stop watch. A metronome was in order 
to time the steps. The procedures of the test are as 
follows; 
1. The amount of exercise is standardised 
by requiring the subject to step on 
and off a stool or bench thirteen 
Inches high and of such dimension that 
it may be mounted and dismounted satis­
factorily. 
2. The subject is seated in close proximity 
to the bench, so that when he rises, he 
is in position to start the test. The 
subject sits quietly until the pulse 
rate becomes constant, i.e., until re­
peated counts are the same. Then, the 
pulse is counted for thirty seconds and 
the amount is doubled, the result is 
recorded as the normal pulse for one 
minute. 
3* The subject stands and steps up and down 
on the bench for one minute at a rate of 
forty steps for boys and forty steps for 
girls. The stepping process is performed 
in four counts, as follows; One, left 
foot is placed on bench, two, right foot 
23 
is placed on bench, three, left foot 
is placed on floor, four, right foot 
is placed on floor. The subject should 
come to an erect position on the bench 
each time. The steps were timed with 
a metronome. 
4# Immediately after the cessation of 
exercise, the subject is seated and 
his pulse counted for two minutes. 
The pulse count is begun at the in­
stant he places both feet on the floor 
at the end of the exercise session. 
This beginning of the count is im­
portant. The total pulse rate for two 
minutes after exercise is divided by 
normal pulse for one minute, this is 
the pulse ratio.* 
The raw data was recorded. The scores were con­
verted into the mean and standard deviation of the scores 
of the entire group of girls and of the entire group of 
boys. Comparisons were made of the two groups and as a 
whole, then according to height and weight. The average 
age level is also included. 
The final procedure is to summarize the main 
points of each chapter and to draw a conclusion from the 
findings• 
H/. W. Tuttle and R. E. Dickinson, "A Simplifi­
cation of the Pulse-Ratio Technique for Rating Physical 
Efficiency and Present Condition." Research Quarterly. 
(May, 1938), Vol. IX, No. 2, p. 73. 
CHAPTER IV 
ANALYSIS OF DATA 
INTRODUCTION 
One-hundred students at Blackshear High School, 
Odessa, Texas, were used in this investigation. Fifty 
of the students were girls and fifty were boys* All of 
the subjects used in the investigation were eighth 
grade students. 
The tests were given April 29, 1963, and ex­
tended through May 10, 1963. 
Data for each of the one-hundred subjects were 
recorded. The mean and standard deviation scores were 
computed for each of the groups. The data was grouped 
according to the sex of the subjects. The author then 
Interpreted the finding in terms of the pulse ratio of 
girls against boys as a whole. The height and weight of 
the subjects were also given consideration in the same 
manner. The author also decided to make a comparison of 
the pulse ratio, weight and height of each group in re­
lation to the two groups combined, and to the average age 
level of the groups involved. 
In order that the scores could be easily inter­
preted, the writer prepared frequency tables based ©n 
2k 
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the pulse ratio, height and weight of the groups. 
In regard to age, there were not enough subjects 
at the same age level to get an adequate look at the 
groups from the stand point of age level. However the 
average age for this particular group is given in the 
study. It is believed that age level has a part to play 
in the outcome of such investigation. 
In regard to the weight and height of the sub­
jects, only whole pounds were considered, half pounds 
were disregarded. The height of the subjects were con­
verted into inches, and half inches were disregarded. 
Pulse-Ratio Status of Subjects. According to 
Table I and Table II, the mean score for girls is 2.36 
and 2.32 for boys. There is a .06 difference in the 
average pulse ratio of this particular group of boys and 
girls. The pulse ratio as a whole was lower than the 
girls. 
The standard deviation tells how well the major 
portion of pupils scored about the mean. A large standard 
deviation indicates that the data are variable and hence 
heterogenous. Whereas a small deviation shows that the 
group is quite homogeneous. For example, in the pulse 
ratio test administered to 50 girls the mean was found to 
be 2.36 and the standard deviation .18, we would know that 
66 per cent of the youngsters scored between 2.20 and 2.56. 
The W. R. Banks Library 
Prairie View A. & M. College 
Prairie View, Texas 
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The standard deviation for the group of boys was 
,25. Siacty-eight per cent of boys scored between 2.07 
and 2.57. 
The Height Status of Subjects. Table III and 
IV in this investigation is concerned with the mean and 
standard deviation of the subjects used in the study. 
The mean or the average height for girls is 64.06 inches 
and 64«66 inches for the boys. There is a .60 inch dif­
ference in the average height of this group. The boys 
as a whole were taller than the girls that were used in 
the study, however it was by a slight margin. 
The height standard deviation was 3.24 inches for 
girls, therefore 68 per cent of them scored between 60.82 
inches and 67.30 inches. The boys height standard devi­
ation was 2.78 inches, which meant that 68 per cent of 
them scored between 61.88 inches and 67.44 inches. 
The Weight Status of Subjects. Table V and VI 
in this investigation Is concerned with the mean or the 
average weight for girls and for the boys* The mean 
weight for girls is 120.34 lbs. and 116.64 lbs. for boys. 
There is a difference of 3»70 lbs. The average weight 
for the girls was more than that of boys, therefore the 
girls out-weighed the boys in this case. 
The weight standard deviation for the girls was 
22.56 lbs. The 68 per cent scored between 97.78 lbs. 
29 
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and 142.90 lbs. For the boys, the standard deviation 
is 18 lbs. The 68 per cent had weight scores between 
98.64 lbs. and 134.64 lbs. 
Pulse Ratio Status of the Subjects as & Whole in 
Relation to the Groups Individually. Table VII is con­
cerned with the mean pulse ratio and standard deviation 
of the entire group in the investigation. Table I is 
only concerned with the mean pulse ratio and standard 
deviation of girls only. According to these tables the 
average pulse ratio score for the entire group is 2.38 
and 2.38 for the group of girls only. The average pulse 
ratio score was the same for the girls as that of the 
entire group of both boys and girls. 
Table VII and II are considered at this point. 
In these tables there is one group of girls and boys com­
bined and another group of boys only. In the combined 
group, the mean or average pulse ratio score is 2.38 and 
2.32 for the boys. The difference in the averages is .06. 
The pulse ratio mean score is lower for boys than for the 
entire group of girls and boys. 
The standard deviation for the pulse ratio of the 
entire group of both girls and boys combined was .22. 
Sixty-eight per cent of them scored between 2.16 and 2.60. 
Height Status of the Subjects as & Whole in Re­
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will b© analyzed at this point. 
The mean height score for the entire group Is 
64.46 inches and 64.06 inches for the group of girls. 
This gives .42 inch difference in the averages. However 
the average height is more for the entire group, than 
for the group of girls. 
In Table VIII and IV, the mean height score for 
the entire group is 64*46 inches and 64.66 Inches for 
the group of boys. There is a .16 inch difference in 
the average scores. The mean height for the entire group 
is less than for the group of only boys. 
The standard deviation of height for the entire 
group is 2.96 inches, which means that 66 per cent of 
them scored between 61.50 inches and 67.46 inches. 
Weight Status of the Subjects as a Whole in Re­
lation to the Groups Individually. Table IX and V are 
considered at this point. The average or mean weight is 
116.36 lbs. for the entire group and 120.34 lbs. for the 
group of girls. There is a difference of 1.96 lbs. The 
mean weight for the entire group is less than for the 
group of girls only. 
In comparing Table IX and VI, the writer found 
1.72 lbs. difference in the mean weight scores. The mean 
weight score for the entire group is 116.36 lbs. and 
116.64 lbs. for the group of boys only. The mean weight 
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is greater for the entire group than for the group of 
boys. 
The weight standard deviation for the entire 
group is 20.67 lbs. The 68 per cent had weight scores 
between 97.68 lbs. and 139*03 lbs. 
Age Status. In regard to age level, there were 
ten (10) 13 year old girls and no 13 year old boys, 
fourteen (14) 14 year old girls and eighteen (18) 14 
year old boys. In this group there were more 14 year 
old boys than girls. There were fifteen (15) 15 year 
old girls and twenty-seven (27) 15 year old boys, five 
(5) 16 year old boys and no 16 year old girls. 
The average age of the girls is 14*12 years of 
age and 14*74 years of age for the boys. As a whole the 
boys were somewhat older than the girls. The average 
age for the entire group of both girls and boys is 14*43 
years of age. 
3S 
CHAPTER V 
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
Purposes* The purposes of this investigation 
were as follows; (1) to determine if there is any dif­
ference in the pulse ratio of this particular group of 
eighth grade girls and boys, as determined by the Tuttle 
Pulse-Ratio Test by computing the mean and standard devi­
ation of the groups, (2) to compare the average height 
and weight of the groups, (3) to compare the pulse ratio, 
height, and weight of the entire group used in the investi­
gation with the two groups individually, (4) to find out 
to what degree do these groups differ in these various 
areas, if any, and to find the average age level for the 
groups individually, and for the entire eighth grade group 
as a whole. 
Limitations. This study was limited to the follow­
ing elements: 
1. Fifty eighth grade girls at Blackshear 
High School, Odessa, Texas. 
2. Fifty eighth grade boys at Blackshear 
High School, Odessa, Texas. 
3. Date of testing, April 29, 1963 
through May 10, 1963. 
k* The total pulse rate for two minutes 
after exercise is divided by the 
normal pulse rate for one minute, 
this is the pulse ratio count. 
39 
5. Using the mean and standard deviation 
as measures in analysing findings. 
st.ofcBBient of the Problem. In order to solve the 
problems associated with this study, the following factors 
were investigated: 
1. Definitions of terms related to the 
study » 
2. Secure permission to administer the 
test at Blaekshear High School, 
Odessa, Texas. 
3. Description of the details of the test. 
Determined the number procedure to cor­
respond with the names of student to 
be tested, so that the same number will 
refer to the same subject in either 
table• 
5. Organize and analyze the data collected. 
6. Develop a summary, conclusion, and 
recommendations• 
The review of related literature was taken from 
two main sources, namely, (1) reference books, (2) 
periodicals. This information was concerning similar 
studies or material related to this investigation. 
An interview was secured with the Principal of 
Blaekshear High School, Odessa, Texas, to obtain permission 
to administer the test. 
Subjects were given detailed instruction con­
cerning the test to be administered. The students were 
then administered the pulse ratio test and the data was 
40 
recorded. The height, weight and average age of the 
subjects were also recorded. Records of raw data will 
be found in the appendix. 
The mean and standard deviation of each of the 
areas concerned were computed and analysed. In com­
paring the mean pulse ratio score there was .06 difference 
in the groups. 
According to previous studies, the lower the 
pulse ratio score, the better physical condition of the 
individual. That is, if he has good physical training, 
he should have a lower pulse ratio than an individual 
who has not been physically trained. There are other 
factors that affect the pulse ratio score which will not 
be included in this investigation. 
Further Investigation revealed that the girls in 
this particular group were not as tall as the boys. The 
mean weight of the group of girls was more than for the 
group of boys. The weight and height are two possible 
factors that affect pulse ratio according to similar 
studies• 
In looking at the groups collectively and comparing 
the findings with the individual groups, it was revealed 
that the girls still had a higher pulse ratio score, the 
boys had the second highest score and the entire group 
as a whole had the lowest pulse ratio average. 
kl 
The boys were slightly taller than the girls. 
In regard to the weight of the subjects, the girls out 
weighed the boys by a slight margin. 
The group could not be analysed in the different 
areas according to age levels because of missing age 
groups and because of the variations in number of subjects 
at various age levels. However the average age for girls 
is 14.12 years and 14.74 years for the boys. The average 
age for the entire group is 14.43 years. The average age 
level for the groups were very close for the groups as 
a whole. 
CONCLUSION 
As a result of this investigation the writer made 
the following conclusions: 
1. There was a difference in the pulse ratio 
of this particular group. The tabulation 
in this case was significant enough to be 
important because of the fact that it com­
plied with previous studies which tend to 
hold to the idea of boy's pulse ratio 
being lower than girls. 
2. The pulse ratio of these boys was lower 
than the girls, which would tend to 
point to the idea of there being in 
better physical condition, as indicated 
in the related literature. 
3» The girls as a whole are lower than the 
boys that were used in this investi­
gation. However there was only a 
slight margin of difference in their 
height. 
kZ 
k» Although the girls out-weighed the 
boys, it could have been due to their 
particular level of maturity. That 
this could have contributed to one of 
the reason© why their pulse ratio was 
higher than the boys, 
5. Because of the slight margin of dif­
ference in average pulse ratio, it 
might be possible to discover one 
day that girls can be in as good 
physical condition as the boys, there­
fore yielding a slower pulse rate and 
lowering the pulse rate considerably. 
6. This group of girls should have more 
activities in the way of physical 
training in order to improve their 
physical condition. That these boys 
could also stand to have more ac­
tivities in form of physical train­
ing. 
7. The girls were somewhat younger than 
the boys in this group. 
RECOMMENDATIONS 
The writer makes the following recommendations 
in light of the summary of the findings and the con­
clusions: 
1. That the program of physical edu­
cation at Blackshear High School, 
Odessa, Texas, place greater emphasis 
on physical fitness. 
2. That tests of this sort or some type 
of physical fitness testing be a con­
tinuous part of the evaluation pro­
cedures in physical education. 
3» That further studies be made on this 
same title with use of a control group. 
The first group should be given physi­
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